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On (he Oalcuita Stnndard Baromclcr, It/ X. ?, Pn. D,, r.r,.S.E. 

The Siandard Barometer, sho^vn diagi-amalicallj- in Tii:. 1, uped in conjnnesion 
'ndth a standard nickel steel scale, the observing instrument bcin" a cathefonn-ttr bv 
Casclla fitted ■ndtli one telescope and a micrometer eye-piece. Three glass poinP'rs are 
sealed into the bulb R,as sllo^nl in Fig. 1, and the mercnr>' can be adjusted by means of 
a moveable system S to touch one or other of the pointers in the bulb 11. A lower 
steel pointer C can be “ set ” in the mercni-y surface of T. 

The instrument was filled with mercun' bv ilr. J. IT. Field in the Phvsical Lnboratr.rv 
at Presidency College, Calcutta, by Icind permission of tbe Principal, using a mer- 

cury inimp and an induction coil belonging to the College. Glass sealed jinnts were iwcd 
throughout to connect tlie barometer tube, a P, 0. drying bulb and a vacuum tube, and 
this system was connected to tbe Gaede pump by a glass ground joint and luerenry se al. 

Tlie filling was effected in nine stages with specially pure merenrj' supplied as 
“ Electrically prepared” by the makers of the barometer, the Soci(jte Gencvoisc ; and the 
exhaustion was carried sufficiently far at (;ach stage, after boiling the mereury already 
put in, to show cathode rays in the vacuum tube worked by the induction coil. The 
exhaustion was therefore certainly as high as ‘001 mm. of mercury during filling, 
and on subsequently letting down the ineremy, when the instrument was eroded the 
vacuum would reach, a still higher value, and retain it subject only to the effect of 
any slow exudation of gases from the walls of the tube in course of time. 

The fine adjustment of the level of mercury in the barometer .supplied by the 
maker was effected by turning a screw -head near the cylinder S, Fig. 1. hut. in pnictic!; 
it was found impossible to use this witli accuracy, since the veiy small hut unavoidable 
vibrations set ni) thereby on tbe mercury surface caused premature cojijunclio'i 
between meremy and pointer, and such conjunctions resist a lowering of the mercury 
hy certainly as much as '002" without rupture. 

It was therefore found neccssarj' to attach to S .another cylinder (not shown in 
Fig. 1), the mercury in which was connected with that in S hy a IJ tube, and to dip 
into tbe new mercury a loaded glass tube (sealed full of mercury) to .a variable deptli. 
The extent of dipping was controlled through a length of silk cord bj* a fine screw from 
the oathetometer, so that wliile watching for conjunction tbrougli the, telescope, the 
observer liimself was able to do tbe regulation. Apart from this detail the barometer 
was erected in the manner intended by the maker. 

The barometer with its fittings, covered hy a glass cace, w.as mounted on fljc v.all of 
an inner windowless room whose temperaitire variations were Jisttaliy small. General 
illumination was obtained from three IG-c.p. elcetric lamps, while for ligiiting the v-ale, 
two small lamps mounted on an adjiustablc frame and placed oO issches apart iii a 
a'ertical line, were found extremely useful. 


Pr.KUMix.^r.Y Ait.rrsT.'f rxTS. 

The calhetometer telescope having he^'n foens^icd on onffo: the upper peu.tor- i-; 

the barometer tube, the standard settle and ligbiS were adjti.'-tvd luai on r -tatu.g t*?*,’ 




OK Tlin CMiCCTTA BTAKDAnD DAHOirSTm.' 


1-21 


1> No 712 l>v CnKlta 1<-Wcl. ™ compared -vrilh llm flo-morf "o 

Boromctcr^owl-^.^ ta^trament,- ,voo . tlnokly b«e<l rrilh -otron 

m n sepom te mm Mng.kft ot Ibe Forlio point, II, c lop ot H.c 

Ibraugboutitelen a ^ „[ tpe ntlactnal thermometer; llichulh 

m lUuminationnos cdeolcd tl, rough other rmoil holer l,v 

means of electric lamps. cverv len minutes. 

In making beforc-tlie actual time- of comparison decifled on ; ir. minnies 

beginning five minntes and tlie observations continued for about 

before tins lso._ a ‘ ^.|,g sUndard barometer monsnrnraents, 
half an bour after tlie comi _ reduced to 32 ’ T tbe results 

All tbe readings- of Is . obvibiis that if tbe corrected height of tbe. 

M-ere plotted against the j.- comparison can be etreeted 

sbonn by Ko. 7l2 from tbe graph at tliis instant. 


, Ennons. 

to™S'“nd tX Wug the ■• sotting " and hofore (ho reading ot 

tbopointm. the pointens after 

iliG' brass frame, aiiecuuQ 
^ ' ...ettin,''' and hctorc (ho tool reading.. 

^ ‘foalf nfter *' setting ” and before reading. 

( 3 ) the scale-itself after .. ==, „ 

B. I>ue to change in the pressure dur o ^ irregular. 

B- taction, o, inns to the cylinders not being vertical. 

e! Buo to the vaponr V>:^^Zc the column. 

B. Euo to the presence of , g^j^^^j^rd invar scale and’ to .an error on its 
^\ngA due Tits temperature being diaercnt fiom O' C. 


A 

n IW . intv to Bi". 1 nr-d .assttminc the sup}»ort to !>** 
(1) During " be 1 de-. C, in the interval bdwTcn setting 

,iily at B* let oV^ ri.se ivbicb 

: top and bottom J ooly. after " setting” on one of tlm upper 

to be considercxl is nv tne wj . 

inters. , , , , „,crurv in (be instrument. A, be the nr.>n of llw 

Lct-V bo the totsil volume o. mercar. 

Under S. ^ 


— . ,».! .. r : 1> r t-.l ; s', n 5‘ 

, Xh:»u n-iUVlT t.vo 
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telescope to view tlie scale, tlie divisions of tlie latter were clearly visible and sharply iri 
focus. The lower pointer was then brouglit into focus a.nd,.into, a, vertical- line, Tntb the 
upper one by means of its adjusting screw. 

The .magnification', factor, f , of ,tbe, micrometer' eye-piece wasi determined by finding- 
,tbe value in-micrometer scale; diidsiona. of- ono-tentb aa.d\.one-twefitietb ofi.nn inch on the 
'Standard scale. 

..Meanr value, -or magnification; adopted, was- 0’0331. ins.; =,toner!micrometer! comb 
division ='one -,complete ,;,tm'n of the serewrbead. By tbaimethod^of-reading.emjfioyed, 
the zero error of the micrometer' was not involved. 

'..The .temperature- was' determined by two thermometers,graduated.'to.-l-10th; degree C, 
placed in the' positions, shown.in Pig. 1. .-They were.immersed in- mercury. contained in 
■glass tubes, of. approximately the-- same- size and ...tlxickncss as} the, harometer.^xxbe near 
the centre-. of the column,/ and were read by means of two reading telescopes. 

The corrections of the thermometers were determined against -.the, Alipore, Standard, 
and are given-in. Table 1. 

. General .stETHOD . ADOPTED during a -measurejient .OF.-BAnoaiETRic height. 

In- making’ a' determination nf the^ barometric height the-igeneral plan? was toiatart 
all the lights two or three hours' before the time' .decided on -for: the.-rmeasurement. 
'Previous experiment proved that this interval was sii'flicient'toiensure -that the -tempera- 
ture of the apparatus, slightly raised by the lamps in -its ineighbourhobd/hadrbeoome 
steady. ■ - . , 

*Pive-:minute,tor ' ten-minute- readings of the two thermometers were, continued- fi-om 
the moment of' lighting, the lamps until the -end of the experimonti. and;; these .values 
plotted .on curve paper; 

•When. aU- was steady, the mercury. column,, previously adji^ted roughly, was raised 
by a second observer with the help.of-the fine adjustment already referred toon page 119 
until, as seen thi-ough the telescope (see jxage 126, footrnote), ! the upper .pointer andits 
image in the mercury surface were just in contact. . ..The timerOf contact was .thenmoted 
and the.icathetometer telescope placed to observe., thc'-lower; pointer. ..;.The,,latter was 
lowered by its screw- adjustment untiLitin tm-n was in- contact -with, its own,4mage,,the 
time of contact being noted as before. 

The /operation of ^.Setting” ,just described-oisually .occupied ifrom.,SO,secs.,.to one 
■minute, and, the 5.^ time: of setting ”.-.ad6pted.fpr. calculation- was.,thepiean-..timerof,setting 
for top and bottom pointers. 

Immediately .after .“-setting,” , the ..mercury .was .dowered, .so ,as. to-deave, the.pointers 
free for reading. 

The fixed micrometer,- -thread was then .adjiisted-on the .-.tipcof-.-. the. .bottom. pointer, 
the telescope turned to -view the. standard scale and the .distance rOf /..the, fixed .,thr,ead 
from the nearest scale division read ofE on the micrometer - head. ..The. mean of 7-,r.ead'- 
ings of this distance was adopted. 

. BinaUy the telescope was raised and the corresponding process gone through for 
the upper pointer. 

The times of beginning and ending the- pointer readings were* recorded'^ in every 
.experiment in order to facilitate subsep.-ient temperat-ure^correction, - * * 



oK-rnr. cM^cnrA etaspat.d nAUoirr.Trn; ^ - '* 

I x- 171 0 i,v rrL<s^lla wWclnvas io he . compnreA Aritli the ffnndwl 

c i„,trmncnt wn, (liinkly hyOTl vilh ootJ-n »ool 

in a separate lOO . nimloa'" licinn letent Hie J'orlin poini, ll.e ("P -I lln- 

U,ro..s!>o«t ate . ,o attaaW' f l.crnramol«r ; the Imll. nf , 1 l.e lot l.-r 

lUumlnationaras etTec.ca thronsh olltor snoaU l,oi« l,v 

means o£ dcctrio lamp^ ten mint.I.'s. 

In matang J time of comparison deoi.letl on ; ,1 , .monies 

beginning “J""'* ' ^ five minutes ami llie ol.sorvafions oonl.m.«l for alioul 

talt an henr after ll.o ““f" „eo„ reAueed to S? P the result, 

AU Uie rcatbn j ot^o „,,vio«s that it the cometed height of the 

rrere plotted agamsl the comparison cm. l.eelTceUsl 

r^to^^the pre-a- stoa'-aa by No. 712 from the graph at this .aslant. 

Euaoiis. 

the tosf Ararat altceting the distance hctucon the pointer after 

..setting" and before tl.efl..alread...g. 

(31 the scale itself after “ setting " and hotorc radnig. 

B. Due to o''""®® aaa ‘'Xw of the top cvlindcr lining of irregutnr 

" -nl ».sed h^ the seating in of the three 

B:Boet:^teCtton, oaring to 
E. Due to the vapour Pa®"™ 

E. Daotothcprc-senceof , ^ ^ an error on itn 

G. Eue io graduation cr^r.s rn ^ from 0^ C. 

length due to its temperature bem^ arntre 


„ -nr .;«rT In Vi<^. 1 and assuming tim roppori in Ik* 
(1) Durivo = I /lae-.GJn Urn interval bdT,-,o^.msr'tr«^ 

intWy at D- let 'F” “'.^X^Xan; Jt mercury lorot due to .hi, ri,.^ which 

Ih. top andhottom J ' „:,i„a,.r' only, alter ■■ setting" on one of the npi-r 

nmts to be considercil is m tin. p . 

’’“"S'vhe theiotat voiume of ...ereary in the tastriuneat, A. .. the a« of ,1« 

— 

• ' 
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As be tbe area of eacli of the cylinders H or T (equal). 

As tlie apparatus is ■ arranged Aj = 2 As 

ai = tbe coefficient of linear expansion, of brass = 19 X 10~'^ 

Os = tbe coefficient of cubical expansion of glass =- 25 X 10~® 

03 = tbe coefficient of linear expansion of glass — 8 x 10~® 
a.j — tbe coefficient of linear expansion of steel = 11. x 10“® 
aj = tbe coefficient of cubical expansion of mercury = ISO X 10~® ‘ 
k = tbe ratio of tbe area of tbe narrow tube at E to tbe combined area of tbe three 
Avide cylinders. 

Let tbe temperatures at tbe beginning and end of the setting be d and d + S ; tbe 
change in tbe intei’A’al may be regarded as taking place in three stages : in tbe first 
every part of tbe barometer is supposed to have tbe expansion coefficient of glass, in tbe 
second tbe mercury expands Avitb tbe coefficient (a; — to its final amount, and in 
tbe third tbe base of tbe cylinder S is loAvered a distance 

(li + b) («! — as) S. 

Lm-ing the first two stages tbe mercury will rise a distance x in R and that in S 
and T wiU rise x — baj S where h is tbe height of the barometer and x is given by an 
equation for tbe change in volume 

Voo 8 -{■ (^ — fia3 8) Ao -j- (x — boj 8 -{-■ Ij -j" I3 as 8) (A^ -{■ Ai — 2 k Ai) ~ Vaj 8 
where li is tbe height of tbe mei’cury surface in R above tbe point B. 

Diu’ing tbe third stage tbe mercury Avill rise y in R, S and T, AA'bere 

y (-^2 “b Aa "b Ai — 2 k Ai) -b Ai (li + D (a, — 03) 8 = 0 
Tbe total absolute rise (x + y) corresponds to tbe temperature d + 8, so that .the 
rise when referred to tbe mean temperature d + -1-8 auU be, relative to tbe glass pointer, 

X y — i btts 8 — has 8. 

Now V is approximately 300 c.c., A, is 25 sq. cms., k is ‘026 and the corresponding' 
rise for 1®C is found to be + ’0013 inch, 

(2) Afler setting ” vp to mean time of reading pointers . — 

Error due to temperature change in brass frame only. 

Assume support is entirely at B. 

Eor 1° change of temperature tbe lower end of tbe lower pointer has fallen by 
li ai + I3 «! = (53x19+14x11) lO'^cms. 

Hence tbe correction to the barometer height in this account is= —•00046 inch 
per degree 0. 

. (3) Tbe invar, scale has a temperature coefficient which .gives rise to an error due 
to expansion of tbe scale for which tbe appropriate correction is +*00011 inch per 1° C 
.rise of temperatm-e (from Table 2, p. 129). 

B 

Suppose tbe pressure to be rising 8 inches per minute and that a " settin" ” 
occupies one minute. Let the setting on the top pointer occur at time t and tbe setting 
of tbe lower pointer at, time t'. Then (fig. 2) if' A is, tbe level of tbe top pointer and B 
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tlic position of tlie mercniy in tlic lower cvlindcr at. time t, JI< h tlio true Iiniglit of tlm 
!)aromcter at tLat instant. 

Later, at time t' the iiosition of the mercurr is A' in the top cyliniler ajid L" in the 
bottom crlinder, the true height being lit'. 
tlTie actual lieight observed is AB' =h. 

Kow in a determination of barometric height wc .assume the pressure at the mwan 
t4-t’ 

time of setting -“Y" to he represented by h ; that is, (since the pnis-jure may he re- 
garded as changing uniformly with the lime over a small range) wc a«smnc tho mean 
true pressure to be represented by h. 

Ilence to find the error involved in a change of pressure during setting wo have to 
find the value of — li ... ... ... ... (1) 

in terms of S 

h'rom fig. 2 Ave have h=Ht-l-Xi ... ... ... (2) 

also IT,. — Ht -f X, 4- X; ... ... ... ... ... (3) 

while from the relation between tho areas of S, E. and T. (fig. 1) Xj 

oTT «1.T| 

AA-hcnce from (2) and (3) h = — - 

Therefore, remembering that 8 = Hi- — n, 
expression (1) liecomcs d-iS. 

The most rapid change of pressure per minute during any experiment av.as .about 
O'OOOl. inch, therefore the correction to tlio height duo to tlie use of ]i instead of 

-^vlien the pressure is rising is -f I/f (O'OOO t) — -f O'OOOl inch avhen a 

Ji 

" setting ” occupies one minute. 

TJsualh' the pressure avas chancing about 1/1 as rapidly as this giA'incr a correction 
of -f *0000*2. . ... 

C 

I'his appeared at the outset to hc‘ important. 

It A\'as obvious by inspectiou that some error of the kind must he involved, since 
the sides of tlio top cylinder near the pointers avcrc noticcnbly irregular. Subsequent 
experiment confirmed this view. 

It AA*as decided to try to obtain .an CxStimate of the order of tiie error by measuring 
directly the thickness of the barometer tube at various points along its length, (a) near 
a pointer, (&) .aw.ay from .a pointer. 

Tho tube chosen for measurement w.asa duplicate supplied avith the apparatus and 
was not the actual barometer tube as noiv set up. 

Lei fig. o represent a A'crtieal mwlian section o the tube Avail, 

P flic position of one of tho pointers. 

T the position of the focal plane of the feleseojK:, 

A the angle of the vciy thin prism involved, 
y the displacement of P, 
s the red jus of the tube = 2 cms. 
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Tlieti-if -tlie thiokness ofi^tlie glass: is'dl'andidj-raeasiircd iat-tM’o ^points r -cms.- apart 

tan A =-^2^'=^(say) , . , 

— ’d' _V 

Therefore the deviation (A small) = ^ = f/!^— 1) tdn'- - also'^ == tah'' -^-approx* 
imately. 

' y = s tan 1) tan 

Th^‘value'of •—'was fdundrhyineahs of ■•a'readihg-microsc'ope'first ‘focussed ’oh- the inside 
surface of the tube and then on the outside- surface at several places along. the tube 
/X was assumed to be 1’6. . - 

Tiie focussing was effected vith consideralffe accuracy owing td'a slight' devitrifica- 
tion of the glass which had occurred, • also to the presence of- the microscopic fungufe so 
commonly seen on old glass in this 'climate. To give an idea of the limit of, accuracy of 
these measurements a few of the numerical data are quoted in full (see ifahle 3)'.' 
The results of all the measurements are set out graphically in 'fig. 5. 

There is a marked difference between the uniformity of thickness in the neigh- 
bourhood of the pointer and in the portion of the tube away from a pointer. 

Taking a value of d over a range of 1 mm. ncar the pointer-.tipj'wo get; 

values of - varying from 0'to-0-i"‘. . •’ 

whence from equation 4 y varies between 0 and ‘O-l!" the niaximulii''' occurring ’ in'- the 
inihiCa.iate' neighb6urh'oodhf 'the- plaCe '-where the p'oihter'lis- sfealeff- into ‘‘the- tube. So 
that' if the' lo-wer 'cylinder is'i’Cgarde'ff as having parallel'- -sides 'it is possible for- ah erroh 
of the order of 0-04. inch to occur .in -the observed barometer height due to the refraction 
effect discussed in this paragraph. 

Errors as large as this are however unlikely since the' pbintef'tip'is'ht'h' level in the 
tube’abbut 2 cmfe. beloW the'gla'ss seal. It wiU'bhseeh'below'(p; 126);that ah error of 
•014" or about |rd of the calculated maximum error was actually detected experi-i 
mentally between heights determined by setting on the middle poiuter through different 
portions of the glass (telescope not horizontal). , Between measm*ements made by 
setting on any ^ one, pointer .through - practically the ■ same, portion of glass (telescope- 
horizontal) It seems likely. that, the refraction error may be as great'as db ;005"! 

This estimate is obtained by considering the largest- differenc'es-. between • indi- 
vidual deterrninations of, the barometer:; height,- when the -telescope was horizontal. 


'] = 


2 tan tan ^ cms. approximately 


If a cylinder is not vertical but is -.inclined 6° aw'ay ' ff dm" tte" telescope '(fig. 4) ; let 
“a”'be the' thickness of the glass, ()> the ahglhof refraction ahd'“d” the' vertical displace- 
ment produced, then we have, , ' , 

required correction to'theheigKt=d=a''(0— (?>)'' 

=a0'(i— 

In the barometer as set up, the top' cylinder ,-appms, to -be- vertical while the lower 
one leans back just perceptibly from the telescope. It is hard'to^determinelhe- inclina- 
tion exactly but it cannot exceed 2®. 
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m 

In tliat case since 

^.B==’l cm. 
fjis=: 1*5. 

"We have 2x’lX‘83 

d= 

57-3 

— _*000 1 inch. 

E 

According to the most recent deferniinaiions the vapour, jJrcssurc of.mercurj'.at.SO 
deg. C is not greater than 0’0002 incli, ghing a positive correction of this amount. 

F 

Tlie question of this residualau' is dealt with on pj 127. 

..G 

The comhined 'Correction duo to graduation . and temperature cnor is + ‘0000 inch 
assuming the scale to be, at 30° C. 

Collecting these corrections and assuming the tomperatmn rises 0'2°O during 
setting ” and .again 0'2° C bet^veen “ setting ” and the reading, ive find the combined 
effect of A B D.E and G to hn -f .’0010".' 

The follou'ing is an example of a single comparison in detail : — 

. ^^crtar7 on o£ tlic tlireo top 

♦ Odol?er tli© OIL ' * 



. II. 

H- 

B. 

Timo of fcttmgr lop •' * • • 

0 

C 

-to 

llimc of fcdin^t bottom * « • *: • ♦ • 

P 

7 

15 

Mrnn titno of netting • . ^ * « # • • 

9 

e 

57 

Time of bottom ecale, rcii^ing begtwj ♦ . • • • 

, 0 

s 

40 

,, „ . ends . . . ♦ . 

9 

12 

40 

Time of .tqp misreading begins * ^ . 

. 9 

23 

10 

„ ends * • • * • 

9 

14 

90 


f {actor = *0331 intlj* 


Tot, 

TcntK* 




, i:UTtt 3 hHn 


0250 

2 ,T 54 - 

iieo 


0253 


1*^2 


02 to 


leso 


0-250 


WSl 


Cr2S3 

j 




. arso ! 




0-21S 




i 

<r2i57 j 


K'C.^ 
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TJncorrected heiglit 32'86 — 2'76— (1*2620— 0'2487) f=30*06G5 inches. 

Mean temperature (corrected) of top and bottom thermometers at time 9h 6' 57*' 
(from graph described on p. 120) 

=30°285 0 =86°*B13I'. 

Height reduced to 32° P=29-9024 inches.® 

Reading of barometer 712 at time Oh G' 57"(from graph described on p. 121 reduced 
to 32° P. 

=29*8973 inches. 

Corrected for level 29*8983 inches. 

HIPPEREHOE, Standard bar — No. 7l2=0*0011 inch, imcorrected for A,B,0,I),E,E 
and G. 


List oe Comparisons, 

The following table gives the results of the comparisons ; — 


Pate. 

standard reduced to 
mercury at 32® F, 

No, 71S reduced to 32® F 
(scale Miunicd correct at 
C2® F) and corrected for 
level difference. 

PifioTCnce Standard 

Ko. 712 In inches. 

Lowest pointer — 

Jannnry 25 • 

29'OGOl 

20-0050 

0*0011 

January 25 • • . . 

29'nG9G 

; 20*0050 

0-00 IG 

October 0 • . , , 

20*0020 

29*8083 

ooai3 

« • • • 

29-P7G0 

■ 29-8730 

0*0030 

• > ■ » 

29'S72G 

29-SGG5 

O-OOGl 


29-SG27 

' • 29-8590 

0-0037 

• • 9 • 

20*8040 

29*8570 

0-0070 

November 2 * • 

29*0205 ' 

• 20*0230 

0*0005 

, 

• 

IToan 

0-0050 

< 

or adding the correction fp, 125) 

+ 0*0010 




+0-OOGO 

Middle pointer — 
*Ootol)cr 16 . 

29-9113 

29-S9G0 

0*015 

• „ 16 . . 

29-907.7 

29-8918 

0*017 

* „ 23 . . . . 

29-9567 

20-9510 

0*002 

October 25 , . . J 

. 30-0719 

30-0650 

0*OOGO 

}, 25 « • • • 1 

30*0073 • 

.30-0618 

0*0055 

November 2 . ‘ , 

29-9535 , 

29-9170 

0*0065 

„ 2 • • • 

29-9262 

■ 29-9190 

O-OOGO 

„ 2 ... 

29*9242 

20-9180 

0*0002 ■ 


* 

' • Alcan , 

0-0062 

giving a mean value of *0070 

adding tbe correction ^ 

+0-0010 




j . +0-0072 . 


The three values marked with an asterisk which arc excluded from the mean were obtained by setting ** with the telescoDo ilvhtinc* 
the mercury, i.e.» the pointer and its image were seen through a different portion of the glass tlian when the tclescopo was horizontal iotinc th^rT; 
the pointers, - This evidently introdneos a large relrooUon error, All other " sett Inga were made with a horizontal telescope rcaaing oC 




OK THK CAT/CUTTA STAKOARD BAKOMnTITIl* 

■ -Ko mcasnremonts Trere made wing ilic top pointer in the upper cvlijuk-r ; uetlssng 
•vras to be gained by such measwements seeing that the uubnou-n’ refraction error 
-■eras larger than the residual air error. 

Estolvte of the PaoiiA-nEE liRRon. 

. In taldng a complete reading of the position of the mercury the folio'sving opera- 
tions are inroh'cd ; each operation may be regarded as possessing a separate probable 

^iTOr. 

(1) P. E. of a single setting of the mercuiy on tbo pointer. 

,(2) P, E; of a single setting of the cross -wire on tbo pointer. 

In addition there is invoiced 

(3) P. E. of the mean of the scale readings of a particular setting. 

(1) can be estimated from a series of measurements of the height of tbo pointer as 
■r:cad on the scale. 

It is found to be — , *000 1 inch. 

,(2) may bo tahen as having the same value as (1). 

(3) is found to be = *0001-1 inch. . 

Ilcnco the P. E, of a complete observation of the top of the column may bo 
reasonably tahen as *00091" say *001". 

.Similarly for the comidelc observations of the bottom of tlic column. 

Hence the P, E. ,of a single reading of the height 

= v^2 (-OOif 
= 'OOl'l inch. . 

•Evidently the refraction error 0 is the largest of all the errors ami is unfortunately 
not to bo ascertained vitb exactness. .Its existence affords the most likely explana- 
tion of the fact that a larger value for the mean difference (Standard — 712) is 
obtained -when the space above the incrcurj* is small than Avbcn it is laigc. Tbo 
observations (middle pointer) of October lo and Oetobor 23 in ■u'hicb settings •n*ero 
made through different positions of the glass tube, indicate how groat is the posslide error 
duo to refraction. 

On account of the refraction error, {be question of residual nir must also remain 
indeterminate, though the method of filling renders it reasonable to assume the riisidual 
air pressixrc ns less than *0001 wben the lowest of tbo three pointers is wed in a height 
mcasui'cmcnt. 


PvESELT OF THE COJIFAEISOK. 

Using the mean corrected value given on p. 126 "Wo have the difference (neglecting 
the estimated ref met ion error) 

{'akutta Stsnilara— Ko. 712 = -f -0070 i'OOM. 

But Kow Siaiid-aril — No. 712 = -5- •COS’*. 

*. Ivcw— Calcutta Standard = — •OOi" i'OOl, a result which indicates ?o "far as it 
goes that there is no imjwrtaut difference between the Kew and this new C.-ilcuita 
Standard. 
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If tliQ refraction 'Crror is taken as- i'OOo it follows lliat tlie determination of Erew-r* 
Calcutta is probably correct only to '01^ wbicli is an error largcrtban the- difference to- 
be obseryed. 

Tbe present investigation confirms the remarks made by J3. P. E. Keeling (in tbe 
Meteorological Report of tlie Survey Department, Egypt) that tbe accuracy obtainable 
witb the Geneva type of barometer is limited’ chiefly by an unknoAvn refraction error. 
It is clear that a completely new typo of tube, possibly combined with a new inethodfof' 
measuring the height of the mei'cury, is nccessaiy if greater accuracy is desired. 

In conclusion I would like to express luy' thanks to Rabu Dwijendra Kumar 
Mazumdar, M.A., Demonstrator in rh 3 ’-sics at the Presidency College, Calcutta, and to 
Babus Nibaran Chandra Biswas and Bijoy Krishna Roy, M.Sc., Observers at the Alipore 
Observatory, for valuable help given when maldug the comparisonsi 


Table 1., 

Thermometer Errors {let ween 20’' C and 32^ C). 


Top thermometer, 

. . _ 

llottrm thcrmomrlrr. 

At 20'’O +-07 

,. 2S'’C +-09 

„ 33°C +-08 

0°C +-10 

At 20=C +•10'^^ 

„ +-12 

„ 83'C +;10 . 

„ 0°C +-10.- 


Table 2 : 

Corrections of the Invar Scale. 

The distance between 0 and 3G on the scalodk 35-99723’ inches. 
The temperature correction is 

Lt=Lo[l+ (3-634t— 0-0056lP)10~“ ] 

This gives for L=30" 


t 

Corrcetlon with L=30'^. 



20°O 

' +'0521 

2p°0 

'+*002Gj , 

30'’O 

'-+•0031 

35®C 

+•0030 





ON ' THE CAICCTTA STAN ' DAnt ) BAEOH - HE ;:. 


The corrections to he applied to the scale are 


IIBBR 

CoTtc<ih^t 











0 

•0000 

32 

— -fOOS 

50 

^•ooio 

1 

•mo 

3 S 

—•0011 

31 

-'.'Oio 

O 

' 'COCO 

24 , 

— OOlS 

f 

— *C''0:2 

3 

‘ —•0001 


1 

33 


4 

—'0002 


i 

31 

— -o-'-ej 

B 

— ‘ C 002 



t5 i 


0 

— ‘0003 



30 



Table 3. 


Tube horizontal. Headings near tip of middle pointer. 































